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9f — KSTAR (Korea Superconducting Tokamak Advanced Research) £7}2F &-5-5F A3 3= 9] z13-4-7)
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Abstract — The base pressure of the vacuum vessel of KSTAR tokamak is to be a ultra high vacuum,
10°~10"'Pa, to produce a clean plasma with low impurity concentrations. For this purpose, vessel and
plasma facing components need to be baked up to 250°C, 350°C respectively to remove impurities from
the plasma-material interaction surfaces. Here the required heating power to be supplied for baking has
been calculated according to pre-assumed different temperature profiles (baking scenario) and proper
baking plan for KSTAR tokamak has been proposed. Mass flow rate and temperature of nitrogen gas for

baking has also been calculated.
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Baking Temperature Profile (linear shape)
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2] 1. Linear temperature profile of PFC, VV, and
ports for baking (20°C/hour case).
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Baking Temperature profile (F-shape)
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T2 2. F-shape temperature profile of PFC, VV, and
ports for baking (20°C/hour case).
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Qreq PFCO)= Qint (PFC) + de (PFC-VV) (3 a)
Qreq W)= le‘ (VV) + Qrad (VW--MLI) de (PFC—>VV) (3b)
Qreq (ports) = Qint (ports} + Qrad (ports—MLI ) (3C)
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In case of finear temporal profile(20°C/hr, 16hour) In case of F-Shape temporal profile(8 hr, 40 C/hi)
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18l 6. Required heating power of PFC, VV, and ports
to be supplied for bakeout (F, 40°C/hr).

118 3. Required heating power of PFC, VV, and ports
to be supplied for bakeout (linear, 20°C/hr).

in case of F-Shape temporal profile(16 hr, 20 C/r)

200 In case of linear temporal profile(13°C/hr, 24hour)
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to be supplied for bakeout (linear, 13°C/hr).

In case of linear temporal profile (40°C/hr,8 hour)
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18| 5. Required heating power of PFC, VV, and ports
to be supplied for bakeout (linear, 40°C/hr).

Time(hour)

12| 8. Required heating power of PFC, VV, and ports
to be supplied for bakeout (F, 13°C/hr).
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28l 9. Mass flow rate of hot nitrogen gas.

+C (Thee =Ty, ) - C (T, ~T¥.) (52)
ATy,
my,,. Cp = = hA (Tgas —Tvv_,)
+CATH, —TH. ) —5XC+(TH. —80% (5b)
ATIA G 4 84 Alole] ¥4t AP AT =

2 4 @il b 13t e 9e2 2490
PRl FE FAE Jehlsich Aaskae) A3
7] o1% Wite] olf I A h: KSTAR A4
719] ERo]d Wt $-57 2 (poloidal flow channel)2]
A5 2 dAe] dAslx] odol, AT F-2kel] s
A A Frdt FYRbge] dAslA) ¢fom e 7t £
Zo|d(poloidal) Ao wWa} HolEE A(Re,
Reynolds number)7} e}z 1, 1o ule} pe) gx 2
Ao] S BolB 2 hA thAl [h-dA FHe AME3lT)

(e=0.1)
¥ - g o T T
i mass flowrate - R 118
300 ‘ T
Tpfe 12
204 - Tgas
2004 7 Twi
,/

Time(hour)

38l 10. N, gas and VV outer wall temperature, ni-
trogen gas mass flow rate (e=0.1).
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38 11. N, gas and VV outer wall temperature, ni-
trogen gas mass flow rate (e=0.2).

(e=0.3)
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78] 12. N, gas and VV outer wall temperature, ni-
trogen gas mass flow rate (e=0.3).
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